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SUBMISSION OF PROSECUTION HISTORY AND REQUEST FOR ACTION 

Customer Service Window March 4, 2005 

Randolph Building 
401 Dulany Street 
Alexandria, VA 22314 

Sir: 

A non-final Office Action was mailed on August 15, 2001 and a subsequent 
reply to the Office Action was mailed on December 17, 2001 with a one-month 
extension fee. The PTO erroneously issued a Notice of Abandonment on March 26, 
2002 as evidenced by a decision from the Office of Petitions dated May 28, 2002. To 
date no action in response to the Reply mailed December 17, 2001 has been received. 
Based on our discussion with the Examiner, it appears that the PTO has lost the file. 
We are submitting a copy of the file history herewith so that the file can be 
reconstructed. 

Applicants therefore request an early and favorable action from the Patent 
Office in response to the Reply mailed on December 17, 2001. 

Respectfully submitted, 

HARNESS, DICKEY & PIERCE, P.L.C. 
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FILED: August 2, 1999 EXAMINER: Sheila B. Smith 
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REVOCATION OF POWER OF ATTORNEY, SUBSTITUTE POWER OF ATTORNEY, 
AND CHANGE IN CORRESPONDENCE ADDRESS 

U.S. Patent and Trademark Office February 23, 2005 

220 20th Street S. 
Customer Window 

Crystal Plaza Two, Lobby, Room 1B03 FEB 21 Alir 

Arlington, VA 22202 

Dear Sir: 

The Assignee of the above-identified patent application, Lucent Technologies, Inc. 

having a business office at 600 Mountain Avenue, P.O. Box 636, Murray Hill, NJ 07974-0636, as 

evidenced by the recordation at Reel 010148 and Frame 0683 , hereby revokes any and all previous 

powers of attorney for the above-identified patent application or issued patent, and hereby appoints 

the firms of Harness, Dickey & Pierce, P.L.C. and Lucent Technologies as the attorneys of the 

Assignee to receive all correspondence relating to the above-identified application or patent and to 

transact all business in the United States Patent and Trademark Office connected therewith, with full 

power of substitution and revocation, and the Assignee ratifies any act done by the Assignee's 

attorneys in respect of this patent. The new correspondence address is: 

HARNESS, DICKEY & PIERCE, P.L.C. 
P.O. Box 8910 
Reston,VA 20195 
Customer Number 30594 



%S. Serial No. 09/365,678 



The undersigned (whose tide is supplied below) is empowered to sign this Revocation and 
Substitute Power of Attorney on behalf of the Assignee. 

I hereby declare that all statements made herein of my own knowledge are true, and that all 
statements made on information and belief are believed to be true; and further that these statements 
were made with the knowledge that willful false statements and the like so made are punishable by 
fine or imprisonment, or both, under Section 1001 of Tide 18 of the United States Code, and that 
such willful false statements may jeopardize the validity of the application or any patent issued 
thereon. 

Date y ^re^iy J. Ifaurgia 

Corporate Counsel 
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In re Application of 
Eshwar Pittampalli 
Application No. 09/365,678 
Filed: August 2, 1999 
Attorney Docket No. CASE 11 



E C E I V E 



Commissioner for Patents 
United States Patent and Trademark Office 
Washington, D.C. 2023 1 
www.uspto.Qov 



M -7 2002 




Paper No. 8 



COPY MAILED 

MAY 2 8 2002 
OFFICE OF PETITIONS 

ON PETITION 



This is a decision on the petition under 37 CFR 1.137(b), filed April 17, 2002, to 
revive the above-identified application. 

Thp r p c e^itiQn^isDISM for the reasons stated below. 

The above-identified application became abandoned for failure to reply in a timely 
manner to the non-final Office action mailed August 15, 2001, which set a 
shortened statutory period for reply of three (3) months. No extensions of time 
under the provisions of 37 CFR 1.136(a) were obtained. Accordingly, the above- 
identified application became abandoned on November 16, 2001. 

A review of the file record discloses that a non-final Office action was mailed on 
August 15, 2001, setting a three month shortened statutory period for reply. 
Extensions of time under the provisions of 37 CFR 1.136(a) were permitted. 
Therefor, a reply, with the appropriate extension of time fee, was due on or before 
February 15, 2002. A fee for one month extension of time ($110) and the Request 
for Reconsideration were timely filed via certificate of mailing on December 17, 
2001 and were received in the Patent and Trademark Office on January 23, 2002. 
Therefore, since this case was not in fact abandoned at the time of filing the instant 
petition, the petition to revive was prematurely filed and is dismissed as involving a 
moot issue. 

No petition fee is required and none has been charged. 

The Office sincerely apologizes for the inconvenience caused petitioner in this 
matter. 
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Telephone inquiries concerning this decision should be directed to Wan Laymon at 
(703) 306-5685. 

The application file is being forwarded to Technology Center AU 2744. 




Petitions Examiner 
Office of Petitions 
Office of the Deputy Commissioner 
for Patent Examination Policy 
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A Method For Maintaining A Communication Link In Wireless 
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ASSISTANT COMMISSIONER FOR PATENTS 
WASHINGTON, D. C. 20231 

SIR: 

INFORMATION DISCLOSURE STATEMENT 
UNDER 37CFR1.97fb) 

In accordance with 37 CFR 1.97(b), the enclosed Information Disclosure Statement 
with attached reference(s), is submitted for consideration in the above-identified 
application. 

Copies of the listed documents are enclosed together with the search report that listed 
these documents. 

NO FEE IS REQUIRED 

In the event of any non-payment or improper payment of a required fee the 
Commissioner is authorized to charge or to credit Lucent Technologies Deposit 
Account No. 12-2325 as required to correct the error. 



Date: O±fn/oi 




JimnOTioo, Ai 
RegTNo. 36528 
973-386-6377 



Docket Administrator (Room 3J-219) 

Lucent Technologies Inc. 
101 Crawfords Corner Road 
Holmdel, NJ 07733-3030 
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Group Art Unit: 2744 



A Method For Maintaining A Communication Link In Wireless 
Network Groups 



ASSISTANT COMMISSIONER FOR PATENTS 
WASHINGTON, D. C. 20231 



SIR: 



Petition to Revive an Abandoned Application 



Applicants hereby petition, through their attorney of record, that the above- 
identified application be restored to the pending files, and that abandonment be held to 
have been unintentional. 

The facts and circumstances surrounding the inadvertent abandonment of this 
application are as follows: 

(1) In August of 2001, an Examiner's action dated 08/15/01 with a three-month 
response date was received by Lucent Technologies Inc. Bell Laboratories and forwarded 
to the attorney of record. 

(2) On December 17, 2001, a 3-page Request for Reconsideration Amendment, a 
transmittal letter with a certificate of mail stamp, and a one-month Petition for Extension 
of Time was sent to Box Amendment at the United States Patent Office with a certificate 
of mail signed by the attorney of record's secretary, Catherine F. Dugan (copies 
attached). 



(3) On April 4, 2002, a Notice of Abandonment dated 03/26/02 was received by 
Lucent technologies Inc. Bell Laboratories and forwarded to the attorney of record. 
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In view of the above, Applicants respectfully petition that the Abandonment of 
the above-identified application be withdrawn and the above-identified application be 
revived. 

Since the abandonment was not the Applicants' fault, please revive the case 
without a charge. However if it is determined a fee is due, please charge the fee for the 
filing of this peition to Deposit Account no. 12-2325. Any deficiency or overpayment 
should be charged or credited to that same account. Triplicate copies of this Petition are 
enclosed. 



Respectfully, 

Eshwar Pittampalli 





Attach.: Postcard return-receipt from U.S.P.T.O 
Copy of Petition for Extension of Time 
Copy of Request for Reconsideration 
Copy of Transmittal Letter with Certificate of Mail Stamp 
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A Method For Maintaining A Communication Link In Wireless Network 
Groups 



ASSISTANT COMMISSIONER FOR PATENTS 
WASHINGTON, D.C 20231 



SIR: 



PETITION FOR EXTENSION OF TIME 



Applicants petition the Commissioner of Patents and Trademarks to extend the 
time for response to the Office action dated August 15, 2001 for one (1) month from 
November 15, 2001 to December 15. 2001. In response to this office action, a Request 
for Reconsideration amendment is enclosed. 

A one-month extension fee of $ 1 1 0 is due. 

Please charge Lucent Technologies Deposit Account No. 12-2325 in the amount 
of $1 10.00 to cover the cost of the extension. Any deficiency or overpayment should be 
charged or credited to Account No. 12-2325. Duplicate copies of this petition are 
enclosed. 
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&Tg. No. 36528 
973-386-6377 
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Notice of Abandonment 



Application No. 
09/365,678 



Examiner 



Applicant(s) 



Sheila Smith 



Art Unit 

2685 



- The MAILING DATE of this communication appears on the cover sheet with the correspondence address ~ 

This application is abandoned in view of: 

1 . (3 Applicant's failure to timely file a proper reply to the Office letter mailed on Aug 15. 2001 . 
(a) □ A reply was received on (with a Certificate of Mailing or Transmission dated 




), which is after the expiration of the period for reply (including a total extension of time of 

. month(s)) which expired on 



(b) □ A proposed reply was received on 
1.1 13(a) to the final rejection. 



but it does not constitute a proper reply under 37 CFR 



(A proper reply under 37 CFR 1.1 13 to a final rejection consists only of: (1) a timely filed amendment which places the 
application in condition for allowance; (2) a timely filed Notice of Appeal (with appeal fee); or (3) a timely filed Request for 
Continued Examination (RCE) in compliance with 37 CFR 1.114). 

(c) B No response has been received. 



2. □ Applicant's failure to timely pay the required issue fee and publication fee, if applicable, within the statutory period of 
three months from the mailing date of the Notice of Allowance (PTOL-85). 



. (with a Certificate of Mailing or 



(a) □ The issue fee and publication fee, if applicable, was received on 

Transmission dated ), which is after the expiration of the statutory period for payment "of the "issue 

fee (and publication fee) set in the Notice of Allowance. 

(b) □ The submitted issue fee of $ is insufficient. A balance of $ 



is due. 



The issue fee required by 37 CFR 1.18 is $_ 



The publication fee, if required. by 37 CFR 1.18(d) is $_ 



(c) □ The issue fee and publication fee, if applicable, has not been received. 

3. □ Applicant's failure to timely file new formal drawings as required by, and within the three-month period set in, the Notice 
of Allowability (PTO-37). 



(a) □ Proposed new formal drawings were received on 

Transmission dated ), which is after the expiration of the period for reply. 



. (with a Certificate of Mailing or 



(b) □ The proposed new formal drawings filed on 
expired. 



. are not acceptable and the period for reply has 



(c) □ No proposed new formal drawings have been received. 



4. □ The letter of express abandonment which is signed by the attorney or agent of record, the assignee of the entire 

interest, or all of the applicants. 

5. □ The letter of express abandonment which is signed by an attorney or agent (acting in a representative capacity under 

37 CFR 134(a)) upon the filing of a continuing application. 



6. □ The decision by the Board of Patent Appeals and Interferences rendered on 

period for seeking court review of the decision has expired and there are no allowed claims. 



and because the 



7. □ The reason(s) below: 



EDWARD R URBAN 
SUPERVISORY PATENT EXAMINER 
TECHNOLOGY CENTER 2600 



S. Patent and Trademark Office 
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PATENT AND TRADEMARK OFFICE 




CASE 11 

Serial No. 09/365678 Group Art Unit 2744 

Filed August 2, 1999 

Examiner S. Smith 

Title A Method For Maintaining A Communication Link In Wireless Network Groups 

ASSISTANT COMMISSIONER FOR PATENTS 
WASHINGTON, D.C. 20231 

SIR: 

Enclosed is a Request for Reconsideration amendment and Petition for Extension of Time 
in the above-identified application. 

A one-month extension fee of $1 10 is due. 



In the event of non-payment or improper payment of a required fee, the Commissioner is 
authorized to charge or to credit Deposit Account No. 12-2325 as required to correct the error. 




Date: 



2HQL 



Docket Administrator (Room 3J-219) 
Lucent Technologies Inc. 
101 Crawfords Corner Road 
Holmdel, NJ 07733-3030 



' Goo, Attorney 
leg. No. 36528 
973-386-6377 
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Patent Application 



Inventors Eshwar Pittampalli 

Case 11 

Serial No. 09/365,678 Group Art Unit 2683 

Filing Date August 02, 1999 

Examiner S Smith 

Title A Method For Maintaining A Communication Link In Wireless Network Groups 

ASSISTANT COMMISSIONER OF PATENTS 
WASHINGTON, D.C. 2023 1 

SIR: 

REQUEST FOR RECONSIDERATION 

In response to the Office Action of August 15, 2001, reconsideration of the 
application is being requested. Claims 7-19 are in this application. 

Claims 1-6 were rejected under 35 U.S.C. § 102(b) as being anticipated by Zicker 
(US Patent No. 6,151,510). Claim 1 recites the limitations of "unregistering at a controller a 
dependent in communication with a master device using a communication channel on a frequency 
band^andQ)" and "transmitting a message to the dependent indicating to the dependent to register 
with a communications network using a frequency band/ band (2)." The Office Action alleges Zicker 
discloses, at column 4, lines 1-9 and column 20, lines 56-59, "unregistering at a controller a 
dependent in communication with a master device" and "transmitting a message to the dependent/' 
Applicant respectfully disagrees. 

First, Zicker does not disclose "unregistering at a controller a dependent in 
communication with a master device using a communication channel on a frequency band/ band (l)" 
At column 4, lines 1-9, Zicker discloses exchanging "registration information with the handset to 



Serial No. 09/365,678 

establish or register the handset in the pico mode." Exchanging registration information with the 
handset to register the handset is not the same as "unregistering at a controller a dependent..." At 
column 20, lines 56-59, Zicker discloses "...clearing of the registers..." Column 20, line 55 goes 
further to describe that the EEprom ram image registers are being cleared. By contrast, claim 1 
does not require a register to be cleared. Claim 1 requires a dependent be unregistered, which is not 
the same as clearing a register of ram images. 

Second, Zicker does not disclose "transmitting a message to the dependent 
indicating to the dependent to register with a communications network using a frequency band 
/band(2)." The Office Action does allege that Zicker discloses "transmitting a message to the 
dependent" but fails to allege that this message indicates "to the dependent to register with a 
communications network using a frequency band / b and(2)'\ as recited in claim 1. Thus, the Office 
Action had not alleged that Zicker discloses all the limitations of claim 1. Furthermore, Zicker does 
not disclose "...a message indicating to the dependent to register with a communications network 
using a frequency band/ band (2)." Zicker discloses a piconet that exchanges registration information 
with the handset to establish or register the handset in the pico mode. When the handset is 
established or registered in pico mode, the handset then sends a message to the cellular system to 
forward its incoming calls to an authorizing pico station telephone number, such as the customer 
home number. See column 4, lines 10-14. The registration information being exchanged between 
the piconet and handset does not indicate to the handset to register with the cellular system. 
Accordingly, claim 1 is felt to be patentable under 35 U.S.C. § 102(b) over Zicker. 

Claims 2-6 depend upon and contain all the limitations of claim 1. Accordingly, 
claims 2-6 are also felt to be patentable under 35 U.S.C. § 102(b) over Zicker. 

Claims 7-10 were rejected under 35 U.S.C. § 103(a) as being unpatentable over 
Zicker in view of Adachi (US Patent No. 6,256,334). The Office Action relies on the teachings of 
Zicker to disclose the limitations of claim 1 and the teachings of Adachi to disclose the additional 
limitations of claims 7-10. For the reasons discussed earlier, Zicker does not disclose all the 
limitations of claim 1. The Office Action does not allege that Adachi discloses all the limitations of 
claim 1. Since claims 7-10 depend upon and include all the limitations of claim 1, the combination 
of Zicker and Adachi does not disclose all the limitations of claims 7-10. Accordingly, it is felt that 
claims 7-10 are patentable under 35 U.S.C. § 103(a) over Zicker in view of Adachi. 
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Claims 1 1-19 were rejected under 35 U.S.C. § 103(a) as being unpatentable over 
Zicker in view of Adachi (US Patent No. 6,256,334). The Office Action alleges that everything in 
claim 1 1 is disclosed by Zicker in view of Adachi. Specifically, the Office Action alleges claim 1 is 
disclosed plus Zicker discloses searching at a dependent for one or more frequencies, registering the 
dependent with a first master device, monitoring for frequencies, and registering the dependent with 
a second master device. Frequency hopping sequence is alleged to be disclosed by Adachi. 
Applicant respectfully disagrees. First, for the reasons discussed earlier, Zicker does not disclose all 
the limitations of claim 1. Second, the Office Action fails to allege that all the limitations of claim 
1 1 are disclosed by either Zicker or Adachi. Specifically, the Office Action fails to allege that 
Zicker or Adachi discloses "searching at a dependent for one or more frequency hopping sequences 
from a set of frequency hopping sequences", "the first frequency hopping sequence being 
associated with the first master device", "monitoring for frequency hopping sequences in the set" 
and "registering the dependent with a second master device if the dependent detects a signal 
transmitted on a second frequency hopping sequence associated with the second master device 
having a higher signal strength than a signal transmitted on the first frequency hopping 
sequence." Third, Zicker nor Adachi do not disclose all the limitations of claim 11. Accordingly, it 
is felt that claim 1 1 is patentable under 35 U.S.C. § 103(a) over Zicker in view of Adachi. 

Claims 12-19 depend upon and contain all the limitations of claim 11. 
Accordingly, claims 12-19 are also felt to be patentable under 35 U.S.C. § 103(a) over Zicker in 
view of Adachi. 

One month extension fee is due. 



Respectfully submitted, 
Eshwar Pittampalli 




Reg. No. 36,528 

Date: 17 December 2001 
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DETAILED ACTION 



Claim Rejections - 35 USC §102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 

basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use 
or on sale in this country, more than one year prior to the date of application for patent in the United States. 

1 . Claims 1-6 are rejected under 35 U.S.C. 102(b) as being anticipated by Zicker ( U.S. 
Patent Number 6, 1 5 1 ,5 1 0). . 

Regarding claims 1, 2, Zicker discloses essentially all the claimed invention as set fourth 
in the instant application, further Zicker discloses a module for providing wireless call 
communication services through wire-connected telephone equipment, in addition Zicker 
discloses a unregistering at a controller a dependent in communication with a master device, 
transmitting a message to the dependent as disclosed in column 4 lines 1-9 and in column 20 
lines 56-59. 

Regarding claim J, Zicker discloses everything claimed, as applied above (see claim 1) 
additionally, Zicker discloses transmitting another message indicating to the communications 
network to register the dependent as disclosed in column 4 lines 61-67. 



" Application/Control Number: 09/365678 
Art Unit: 2683 



Page 3 



Regarding claims 4, 5, Zicker discloses everything claimed, as applied above (see 
claim 1) additionally, Zicker discloses dependent is unregistered when a strength if a signal is 
transmitted as disclosed in column 4 lines 33-39 and in column 20 lines 56-59. 

Regarding claim 6, Zicker discloses everything claimed, as applied above (see claim 5) 
additionally, Zicker discloses monitoring a communication channel associated with the master 
device in column 5 lines 7-9. 

Claim Rejections -35 USC §103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

2. Claims 7-19 are rejected under 35 U.S.C. 103(a) as being unpatentable over Zicker in 
view of Adachi (U.S. Patent Number 6,256,334). 

Regarding claims 7,14,19, Zicker discloses everything claimed, as applied above (see 
claim 1) additionally, Zicker discloses a communication channel as disclosed in column 9 
lines 18-21. However, Zicker fails to specifically disclose frequency hopping sequence. 

In the same field of endeavor, Adachi further discloses a base station apparatus for 
radiocommunication network method of controlling communication across radiocommunication 
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network radiocommnnication network system, and radio terminal apparatus. In addition Adachi 
discloses a frequency hopping sequence in column 1 lines 63-65. 

Therefore, it would have been obvious to a person of ordinary skill in the art at the time 
the invention was made to improve Zicker by modifying a module for providing wireless call 
communication services through wire-connected telephone equipment with a frequency hopping 
sequence as taught by Adachi for the purpose of subjecting the information to a secondary 
modulation. 

Regarding claims 8 -10,14 -17, 19, Zicker in view of Adachi discloses everything 
claimed, as applied above (see claim 1) additionally, Zicker discloses transmitting using a 
frequency band f band (2) in column 3 lines 5-11. 

Regarding claim 11, Zicker in view of Adachi discloses everything claimed, as applied 
above (see claim 1) additionally, Zicker discloses searching at a dependent for one or more 
frequencies, registering the dependent with a first master device, monitoring for frequencies, 
registering the dependent with a second master device in column 3 lines 5-35.However, Zicker 
fails to specifically disclose frequency hopping sequence. 

In the same field of endeavor, Adachi further discloses a base station apparatus for 
radiocommunication network method of controlling communication across radiocommunication 
network radiocommunication network system, and radio terminal apparatus. In addition Adachi 
discloses a frequency hopping sequence in column 1 lines 63-65. 
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Therefore, it would have been obvious to a person of ordinary skill in the art at the time 
the invention was made to improve Zicker by modifying a module for providing wireless call 
communication services through wire-connected telephone equipment with a frequency hopping 
sequence as taught by Adachi for the purpose of subjecting the information to a secondary 
modulation. 

Regarding claim 18, Zicker in view of Adachi discloses everything claimed, as applied 
above (see claim 1) additionally, Zicker discloses receiving a first registration message at a 
master device, transmitting a second registration message, monitoring a strength at the master 
device, transmitting an unregistration message in column 4 lines 1-39. However, Zicker fails to 
specifically disclose frequency hopping sequence. 

In the same field of endeavor, Adachi further discloses a base station apparatus for 
radiocommunication network method of controlling communication across radiocommunication 
network radiocommunication network system, and radio terminal apparatus. In addition Adachi 
discloses a frequency hopping sequence in column 1 lines 63-65. 

Therefore, it would have been obvious to a person of ordinary skill in the art at the time 
the invention was made to improve Zicker by modifying a module for providing wireless call 
communication services through wire-connected telephone equipment with a 
frequency hopping sequence as taught by Adachi for the purpose of subjecting the information to 
a secondary modulation. 



Application/Control Number: 09/365678 Page 6 

Art Unit: 2683 



Citation of Pertinent Prior Art 

3. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. 

Dent et ai (U. S. Patent Number 5,526,402) discloses radio personal communications 
system and method for initiating communications between a base station and a cellular terminal; 

Zicker (U. S. Patent Number 6,243,593) discloses module for providing wireless call 
communication services through wire-connected telephone equipment; 
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Conclusion 

4. Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to Sheila Smith whose telephone number is (703) 305-0104. The examiner can 
normally be reached on Monday through Friday from 6:30 a.m. to 3:00 p.m. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 
William Trost can be reached (703)308-5318. The technical center receptionist phone number is 
(703) 305-4700. The fax number for the group is (703) 308-6306. 




S. Smith 
August 12, 2001 
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PITTAMPALLI 11 

A Method For Maintaining A Communication Link In Wireless Network Groups 

FIELD OF THE INVENTION 

The present invention relates generally to wireless communication systems and, 
5 in particular, to wireless networks. 

BACKGROUND OF THE RELATED ART 

FIG. 1 depicts a wireless network 10 referred to herein as a piconet in accordance 
with the prior art. Piconet 10 comprises a master 12 and one or more dependents 14. Master 12 

10 is a communication device that may be directly or indirectly connected to communications 

network 16, such as a Public Switching Telephone Network (PSTN) or another wireless network. 
Master 12 being operable to communicate with dependents 14 over a wireless interface and 
having hardware and software for controlling and managing data or voice transmissions among 
dependents 14 and communications network 16. Dependents 14 are devices for communicating 

15 with master 12 over a wireless interface. For example, suppose master 12 is a telephone 
switchboard that is connected to a PSTN and dependent 14 is a wireless telephone. In this 
example, the communication path goes from the wireless telephone to the telephone switchboard 
to the PSTN, and vice-versa. 

Master 12 and dependents 14 are operable to communicate with each other so 

20 long as dependents 14 are within the coverage area of the piconet, which is defined by the 

communication range of master 12. Typically, master 12 has a communication range of a few 
meters. If dependents 14 are mobile devices, such as wireless terminals, and move beyond the 
communication range of master 12, dependents 14 would be unable to communicate with master 
12 and, thus, be unable to maintain a communication link with communications network 16. 

25 Accordingly, there exists a need for dependents 14 to maintain communication with 

communications network 16 when dependents 14 move outside the coverage area of the piconet. 

SUMMARY OF THE INVENTION 

The present invention is a method and apparatus for maintaining communication 
30 between a dependent and a communications network when the dependent is outside a coverage 
area associated with its master using a controller and a communications network. In one 
embodiment, when the dependent is in a piconet, the dependent is within communication range of 
its master using a communication channel on frequency band^dO)- When -the dependent moves 
outside the piconet, the dependent should be within communication range of the controller and, 

1 
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thus, switches to another communication channel within frequency band^^l) such that it may 
communicate with the controller. When the dependent moves outside the communication range 
of the controller, the dependent should be within communication range of a communications 
network or a base station and, thus, switches to a communication channel within another 
5 frequency band.^and(2). 

BRIEF DESCRIPTION OF THE DRAWINGS 

The features, aspects, and advantages of the present invention will become better 
understood with regard to the following description, appended claims, and accompanying 
10 drawings where 

FIG. 1 depicts a wireless network referred to herein as a piconet in accordance with the 
prior art; 

FIG. 2 a wireless network group in accordance with the present invention; 
FIG. 3 depicts a flowchart of a frequency searching protocol used in accordance with one 
15 embodiment of the present invention; and 

FIG. 4 depicts a flowchart illustrating the operation of a master device. 

DETAILED DESCRIPTION 

FIG. 2 depicts a wireless network group 20 in accordance with the present 
20 invention. Wireless network group 20 has an associated geographical area 21, such as one or 

more floors within a building, which is within a coverage area or cell 32 associated with base 

station 30 is a part of a communications network. Base station 30 is well-known in the art. 

Wireless network group 20 comprises a plurality of piconets 22-j and a controller 24 which are 

within the geographical area 2 1 . Each piconet 22-y comprises a maister 26-y and zero or more 
25 dependents 28-*. Master 26-y being a communication device for communicating with dependents 

28-* and controller 24, and having hardware and software for controlling and managing data 

transmissions among dependents 28-* and controller 24. 

Masters 26-y are private local devices in control of communications in designated 

piconet coverage areas among its dependents 28-* and controller 24. By contrast, base station 30 
30 is a public unit that provides wireless communications services for designated macro and/or 

micro cellular or PCS areas, i.e., cell 32. Base station 30 is also operable to communicate with 

controller 24 over a wireless interface on frequency band /band(2). 

Masters 26-y being operable to communicate with dependents 28-* over a 

wireless interface using frequency band^andO) and with controller 24 over a wired or wireless 



2 
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interface. When communicating with dependents 28-*, each master 26-y uses a communication 
channel defined by a unique frequency hopping sequence f Jy wherein the frequency hopping 
sequence fj is a part of a finite set of frequency hopping sequences within frequency band 
^dO). Each master 26-y has an associated communication range R, in which master 26-y can 

5 communicate with dependents 28-*. Such communication range R, defines the coverage area of 
piconet 22-y. Note that a master 26-y in one piconet may also be a dependent in another piconet. 

Controller 24 is a communication device being operable to communicate with 
master 26-y, dependents 28-* and base station 30, and having hardware and software for 
controlling and managing data transmissions among dependents 28-* and masters 26-y. 

10 Controller 24 communicates with base station 30 over a wireless interface using frequency band 
yband(2) and with dependents 28-* over a wireless interface using frequency band^dO)- When 
communicating with dependents 28-*, controller 24 uses a communication channel defined by a 
unique frequency hopping sequence f G9 wherein the frequency hopping sequence^ is also a part 
of the finite set of frequency hopping sequences^ within frequency band^dO). Controller 24 

IS has an associated communication range Rc in which controller 24 can communicate with 

dependents 28-*. The range Rc of controller 24 may be supplemented via access points 25, which 
are devices for extending the range of controller 24. Such communication range Rc defines the 
geographical area 21 associated with wireless network group 20. Note that there may be gaps 23 
in the geographical area 21 where controller 24 may not be able to communicate with dependents 

20 24-*. In one embodiment, frequency band /bandO) is approximately 2.4 GHz and frequency band 
/band(2) is either approximately 800 or 1800 MHz. 

Controller 24 interfaces with base station 30 in the following manner. Controller 
receives data from masters 26-y and/or dependents 28-* on a communication channel defined by 
frequency hopping sequence f c on frequency band^dO) and subsequently demodulates and re- 

25 modulates the data onto a communication channel on frequency band/ baild (2), and vice-versa. 

Dependents 28-y are communication devices for communicating with masters 
26-y, controller 24 and base station 30 or equivalent. Dependents 28-* are operable to 
communicate with any master 26-y or controller 24 using any of the frequency hopping sequences 
fj orfc from the finite set of frequency hopping sequences Dependents 28-* are also operable 

30 to communicate with base station 30 over a wireless interface using frequency band.yband(2). 

When dependents 28-* are activated or already active, dependents 28-* follow a 
frequency searching protocol to establish a communication link with a master device or base 
station 30, wherein master devices include masters 26-y and controller 24. Once a communication 
link is established with a master device, dependents 28-* can communicate with base station 30 
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through the linked master device. Specifically, if the master device is a master 26-/, the 
transmission path spans from dependents 28-*, to its master 26-/, to controller 24 and to base 
station 30, and vice-versa. If the master device is controller 24, the transmission path spans from 
dependents 28-*, to controller 24 and to base station 30, and vice-versa. Note that a 
5 communication link can also be established directly between a dependent 28-* and base station 
30. 

FIG. 3 depicts a flowchart 300 of a frequency searching protocol used in 
accordance with one embodiment of the present invention. In step 3 1 0, dependent 28-* is 
activated. In step 3 1 5, dependent 28-* searches for a signal transmitted on any of the frequency 

10 hopping sequences f orf c in the finite set of frequency hopping sequences^. If one or more 
such signals are detected, in step 320, dependent 28-* selects a master device associated with the 
detected signal having the strongest or an acceptable signal-to-noise ratio to be its master. In one 
embodiment, a signal transmitted on any of the frequency hopping sequences fj orf c is deemed 
detected if it has a signal-to-noise ratio over a threshold value. In one embodiment, if a signal 

IS with an acceptable signal-to-noise ratio is detected on any frequency hopping sequence fj and on 
frequency hopping sequence f c , the master associated with the frequency hopping sequence fj is 
selected as the master device. 

In step 322, dependent 28-* transmits a master registration message to its 
selected master device indicating dependent 28-*' s selection of its master device. The master 

20 registration message being transmitted on the frequency hopping sequence associated with the 
selected master device. In steps 325 and 335, if the selected master device is controller 24, upon 
receipt of the master registration message, dependent 28-* will be registered with and by 
controller 24 in a controller registry, which is a database or registry indicating master devices to 
which dependents 28-* are registered. 

25 However, if the selected master device is a master 26-/, upon receiving the 

master registration message, in step 330, the master 26-/ transmits a controller registration 
message to controller 24 indicating to controller 24 to register dependent 28-* with master 26-/. 
The controller registration message being transmitted on the frequency hopping sequence^ using 
a wired or wireless interface. Upon receiving the controller registration message, in step 335, 

30 controller 24 registers dependent 28-* with master 26-/ in the controller registry. Note that if 
dependent 28-* was previously registered with another master device in the controller registry, 
the previous registration is superseded or replaced with the current registration in the controller 
registry. In one embodiment, master 26-/ also registers its dependents 28-* in a master registry, 
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which is a database or registry belonging to master 26-j and indicating the associated dependents 

Once dependent 28-* has been registered with a master device, or has transmitted 
the master registration message, in step 338, dependent 28-* continuously searches for signals 

5 transmitted on any of the frequency hopping sequences fj orf c , but not for signals transmitted on 
frequency band /band(2). In step 339, if dependent 28-* detects one or more such signals with a 
stronger signal-to-noise ratio than the signal being transmitted by the master device to which 
dependent 28-* is currently registered, dependent 28-* will go to step 320 and select a new master 
device with which to be registered. Otherwise, dependent 28-* will continue to search for signals 

10 transmitted on any of the frequency hopping sequences fj orf c . In an alternate embodiment, in 
step 338, dependent 28-* also searches for signals transmitted on frequency band>{ >an d(2). 

Note that when dependent 28-* has been registered in the controller registry, 
controller 24 transmits a controller-base station registration message to base station 30 or a 
communications network indicating to base station 30 to set up a communications link for 

15 dependent 28-* through controller 24, wherein the controller-base station registration message is 
transmitted on frequency band >band(2). Upon receiving the controller-base station registration 
message, base station 30 registers dependent 28-* in a registry and provides communication 
services to dependent 28-* via controller 24. Once this communication link has been set up, the 
communication link from and to dependent 28-* to master 26-j to controller 24 to base station 30 

20 is completed. 

Returning to step 3 IS, if no signals transmitted on any frequency hopping 
sequences f ovf c were detected, in step 340, dependent 28-* searches for a signal transmitted by 
base station 30 or a communications network on frequency band>band(2). If such a signal is 
detected, in step 345, dependent 28-* proceeds to register with base station 30, as is well-known 

25 in the art. Otherwise, service is denied to dependent 28-* and dependent 28-* continues to step 
315. In one embodiment, a signal transmitted by base station 30 on frequency band>ban d (2) is 
deemed detected if it has a signal-to-noise ratio over a threshold value. 

After dependent 28-* has been registered with base station 30, in step 350, 
dependent 28-* will continue to search for signals transmitted on any of the frequency hopping 

30 sequences f orf c on frequency band^bandO). If dependent 28-* detects one or more such signals, 
dependent 28-* will go to step 320 and select a master device with which to be registered. When 
dependent 28-* registers with the master device, the master device will subsequently cause 
controller 24 to re-register dependent 28-* at base station 30 via controller 24. For example, 
when dependent 28-* sends a master registration message to its new master device and is 
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subsequently registered at controller 24, as described steps 320-335, controller 24 transmits a 
base station re-registration message to base station 30 indicating or instructing base station 30 to 
re-register dependent 28-* via controller 24 wherein the base station re-registration message is 
transmitted on frequency band7band(2). When base station 30 receives the base station re- 

5 registration message, base station 30 re-registers dependent 28-* via controller 24. By 

re-registering dependent 28-* via controller 24, base station 30 knows to communicate with 
dependent 28-* through controller 24. 

Once dependent 28-* is registered with a master device, the master device can 
cause dependent 28-* to be unregistered. FIG. 4 depicts a flowchart 400 illustrating the operation 

10 of a master device. In step 410, the master device with which dependent 28 is registered 

continuously monitors the signal strength or signal-to-noise ratio of signals being transmitted 
from dependent 28-*. In step 420, if such signal strength or signal-to-noise ratio falls below a 
threshold value or another value, the master device will cause dependent 28-* to be unregistered 
in the controller registry. In the case where dependent 28-* is currently registered with a master 

15 26-j in the controller registry (i.e., the master device is a master 26-y), in steps 430 to 450, master 
26-y will transmit a controller unregistration message to controller 24 indicating to controller 24 
to unregister dependent 28-* from master 26-y in the controller registry. In the case where 
dependent 28-* is currently registered with controller 24 in the controller registry (i.e., the master 
device is controller 24), in steps 430 and 450, controller 24 will unregister dependent 28-* from 

20 itself in the controller registry. 

Whenever controller 24 unregisters any dependent 28-* without re-registering the 
same dependent 28-* with another master 26-y or itself (as in the case where dependent 28-* 
selects a new master device), in step 455, controller 24 will transmit a handoff message to base 
station 30 indicating to base station 30 the profile of dependent 28-* and to start communicating 

25 with the dependent 28-* being unregistered by controller 24 from the controller registry. When 
base station 30 receives the handoff message, base station 30 re-registers dependent 28-* in its 
registry such that base station 30 now knows to communicate directly with dependent 28-* (and 
not through controller 24). The handoff message being transmitted on frequency band ./band(2). 
Subsequently, in step 460, controller 24 transmits a base station registration message to that 

30 dependent 28-* indicating or instructing dependent 28-* to search for signals transmitted on 

frequency band 7band(2) and, upon detection, to re-register with base station 30 associated with the 
detected signal on frequency band>{,and(2). In another embodiment, once dependent 28-* receives 
the base station registration message, dependent 28-* starts to communicate directly with base 
station 30 without searching for signals transmitted on frequency band < /b and (2). The base station 
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registration message being transmitted on frequency bmdf^il). Alternately, the base station 
registration message may be transmitted on frequency hopping sequence^ alone or in 
conjunction with the base station registration message being transmitted on frequency band 

5 Note that FIG. 2 depicts an embodiment in which cell 32, i.e., coverage area of 

base station 30, includes the geographical area 21 associated with wireless network group 20. In 
other words, any area within geographical area 21 should be within communication range of base 
station 30 except for gaps 23 in the geographical area 21 . Note that in most cases, gaps 23 in 
geographical area 21 should not be gaps in cell 32. When dependent 28-* leaves a piconet, it is 

10 assumed to still be within the geographical area 21 and, thus, should also be within the coverage 
area of base station 30 thereby allowing dependent 28-* to register with base station 30 once it 
leaves the piconet 22-y . Other embodiments are possible. In another embodiment, the 
geographical area 21 may be in the coverage areas of two adjacent base stations. In this 
embodiment, controller 24 may instruct dependent 28-* to register with a particular base station 

15 based on the piconet 22-y from which dependent 28-* is leaving. In another embodiment, part of 
the geographical area 21 is in the coverage area of base station 30 and the other part of the 
coverage area 21 is not in the coverage area of any base station. In this embodiment, controller 
24 may instruct dependent 28-* upon leaving a piconet 22-j to attempt to register with base 
station 30 regardless of whether dependent 28-* is within cell 32. 

20 It should be understood that although the present invention is described herein 

with reference to certain embodiments, other embodiments are possible. Accordingly, the present 
invention should not be limited to the embodiments disclosed herein. 
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I claim: 



1 1 . A method of maintaining a communication link comprising the steps of: 

2 unregistering at a controller a dependent in communication with a master device 

3 using a communication channel on a frequency band/ band (l); and 

4 transmitting a message to the dependent indicating to the dependent to register 

5 with a communications network using a frequency band>b and (2). 

1 2. The method of claim 1 comprising the additional steps of: 

2 receiving a registration message from the master device on the frequency band 

3 /baud( 1 ) indicating the dependent; and 

4 registering the dependent with the master device before the step of unregistering. 

1 3. The method of claim 1 comprising the additional step of: 

2 transmitting another message indicating to the communications network to 

3 register the dependent with the communications network via the controller. 

1 4. The method of claim 1, wherein the dependent is unregistered when an unregistration 

2 message is received. 

1 5. The method of claim 1, wherein the dependent is unregistered when a strength of a signal 

2 transmitted between the dependent and the master device on the frequency band^dO) 

3 falls below a threshold value. 

1 6. The method of claim 5 comprising the additional step of: 

2 monitoring a communication channel associated with the master device on the 

3 frequency band^dC * )• 

1 7. The method of claim 6, wherein the communication channel is defined by a frequency 

2 hopping sequence. 

1 8. The method of claim 1, wherein the message is transmitted using a frequency band 

2 7band(2). 
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1 9. The method of claim 1 comprising the additional step of: 

2 transmitting a handoff message to the communications network indicating to the 

3 communications network to communicate directly with the dependent. 

1 10. The method of claim 9, wherein the handoff message is transmitted on the frequency 

2 band /band(2). 

1 11. A method for maintaining a communication link comprising the steps of: 

2 searching at a dependent for one or more frequency hopping sequences from a set 

3 of frequency hopping sequences; 

4 registering the dependent with a first master device when a first frequency 

5 hopping sequence is detected, the first frequency hopping sequence being associated with 

6 the first master device; 

7 monitoring for frequency hopping sequences in the set; 

8 registering the dependent with a second master device if the dependent detects a 

9 signal transmitted on a second frequency hopping sequence associated with the second 

10 master device having a higher signal strength than a signal transmitted on the first 

1 1 frequency hopping sequence. 

1 12. The method of claim 1 1, wherein the step of registering the dependent with the first 

2 master device comprises the step of: 

3 transmitting a registration message to the first master device using the first 

4 frequency hopping sequence. 

1 13. The method of claim 1 1, wherein the step of registering the dependent with the second 

2 master device comprises the step of: 

3 transmitting a registration message to the second master device using the second 

4 frequency hopping sequence. 

1 14. The method of claim 1 1, wherein the set of frequency hopping sequences use a first 

2 frequency bandf^i 0- 

1 IS. The method of claim 14 comprising the additional step of: 
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2 searching for a signal transmitted using a second frequency band /band(2) if no 

3 frequency hopping sequence in the set are detected. 

1 1 6. The method of claim 1 5 comprising the additional step of: 

2 registering with a communication network when the second frequency band 

3 /band(2) is detected, the communications network being associated with the second 

4 frequency band^d^). 

1 17. The method of claim 1 1 comprising the additional steps of: 

2 receiving a registration message indicating the dependent to register with a 

3 communications network; and 

4 registering with the communication network using a second frequency band 

5 Aand(2). 

1 18. A method for maintaining a communication link comprising the steps of: 

2 receiving a first registration message at a master device from a dependent over a 

3 first frequency hopping sequence associated with the master device; 

4 transmitting a second registration message over a second frequency hopping 

5 sequence associated with a second master device; 

6 monitoring a strength at the master device for a signal transmitted by the 

7 dependent over the first frequency hopping sequence; and 

8 transmitting an unregistration message over the second frequency hopping 

9 sequence if the strength of the signal transmitted over the first frequency hopping 
10 sequence falls below a threshold value. 

1 19. The method of claim 1 8, wherein the first and second frequency hopping sequences are 

2 part of a set of frequency hopping sequences on a same frequency band. 
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ABSTRACT OF THE DISCLOSURE 

Disclosed herein is a method and apparatus for maintaining communication 
between a dependent and a communications network when the dependent is outside a coverage 
area associated with its master using a controller and a communications network. In one 
embodiment, when the dependent is in a piconet, the dependent is within communication range of 
its master using a communication channel on frequency band^dO). When the dependent moves 
outside the piconet, the dependent should be within communication range of the controller and, 
thus, switches to another communication channel within frequency band^dO) such that it may 
communicate with the controller. When the dependent moves outside the communication range 
of the controller, the dependent should be within communication range of a communications 
network or a base station and, thus, switches to a communication channel within another 
frequency band^d^). 
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IN THE UNITED STATES 
PATENT AND TRADEMARK OFFICE 

Declaration and Power of Attorney 



As the below named inventor, I hereby declare that: 

My residence, post office address and citizenship are as stated below next to my 
name. 

I believe I am the original, first and sole inventor of the subject matter which is 
claimed and for which a patent is sought on the invention entitled A Method For 
Maintaining A Communication Link In Wireless Network Groups the specification 
of which is attached hereto. 

I hereby state that I have reviewed and understand the contents of the above 
identified specification, including the claims, as amended by an amendment, if any, 
specifically referred to in this oath or declaration. 

I acknowledge the duty to disclose all information known to me which is material to 
patentability as defined in Title 37, Code of Federal Regulations, 1.56. 

I hereby claim foreign priority benefits under Title 35, United States Code, 119 of 
any foreign application(s) for patent or inventor's certificate listed below and have also 
identified below any foreign application for patent or inventor's certificate having a filing 
date before that of die application on which priority is claimed: 

None 

I hereby claim the benefit under Title 35, United States Code, 120 of any United 
States application(s) listed below and, insofar as the subject matter of each of the claims 
of this application is not disclosed in the prior United States application in the manner 
provided by the first paragraph of Title 35, United States Code, 112, 1 acknowledge the 
duty to disclose all information known to me to be material to patentability as defined in 
Title 37, Code of Federal Regulations, 1.56 which became available between the filing 
date of the prior application and the national or PCT international filing date of this 
application: 

None 



I hereby declare that all statements made herein of my own knowledge are true and 
that all statements made on information and belief are believed to be true; and further that 
these statements were made with the knowledge that willful false statements and the like 
so made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 
of the United States Code and that such willful false statements may jeopardize the 
validity of the application or any patent issued thereon. 

I hereby appoint the following attorney(s) with full power of substitution and 
revocation, to prosecute said application, to make alterations and amendments therein, to 
receive the patent, and to transact all business in the Patent and Trademark Office 
connected therewith: 
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Please address all correspondence to the Docket Administrator (Rm. 3C-512), 
Lucent Technologies Inc., 600 Mountain Avenue, P.O. Box 636, Murray Hill, New 
Jersey 07974-0636. Telephone calls should be made to Jimmy Goo by dialing 973-386- 
6377. 
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ASSIGNMENT AND AGREEMENT 



For value received, I, Eshwar Pittampalli, of Randolph in the County of Morris and 
State of New Jersey, hereby sell, assign and transfer to Lucent Technologies Inc., a cor- 
poration of the State of Delaware, having an office at 600 Mountain Avenue, Murray 
Hill, New Jersey, 07974-0636, U.S.A., and its successors, assigns and legal representa- 
tives, the entire right, title and interest, for the United States of America, in and to certain 
inventions related to A Method For Maintaining A Communication Link In Wireless 
Network Groups described in an application for Letters Patent of the United States, exe- 
cuted by me of even date herewith, and all the rights and privileges in said application 
and under any and all Letters Patent that may be granted in the United States for said in- 
ventions; and I also concurrently hereby sell, assign and transfer to 
Lucent Technologies Inc. the entire right, title and interest in and to said inventions for 
all countries foreign to the United States, including all rights of priority arising from the 
application aforesaid, and all the rights and privileges under any and all forms of protec- 
tion, including Letters Patent, that may be granted in said countries foreign to the United 
States for said inventions. 

I authorize Lucent Technologies Inc. to make application for such protection in its 
own name and maintain such protection in any and all countries foreign to the United 
States, and to invoke and claim for any application for patent or other form of protection 
for said inventions, without further authorization from me, any and all benefits, including 
the right of priority provided by any and all treaties, conventions, or agreements. 

I hereby consent that a copy of this assignment shall be deemed a full legal and for- 
mal equivalent of any document which may be required in any country in proof of the 
right of Lucent Technologies Inc. to apply for patent or other form of protection for said 
inventions and to claim the aforesaid benefit of the right of priority. 

I request that any and all patents for said inventions be issued to 
Lucent Technologies Inc. in the United States and in all countries foreign to the United 
States, or to such nominees as Lucent Technologies Inc. may designate. 
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I agree that, when requested, I shall, without charge to Lucent Technologies Inc. but 
at its expense, sign all papers, and do all acts which may be necessary, desirable or con- 
venient in connection with said applications, patents, or other forms of protection. 



Eshwar Pittampalli 



Date: 



United States of America ) 
State of /) ) ss.: 

County of 

On this day of (h^<<A>^ ,19_££_, before me 

personally came Eshwar Pittampalli, to me kno&n to be the individual described in and 
who executed the foregoing instrument, and acknowledged execution of the same. 




Notary Public 




CHARLENE A. PALKO 
Notary Public of New Jersey 

My Commission Expires Aug. 10, 2003 



i 



Lucent Technologies Inc. 

600 Mountain Avenue (Room 3C-512) 

P. O. Box 636 

Murray Hill, New Jersey 07974-0636 



i 



